Aim of the study: This study aims to characterise alterations in the immunohistochemical expression of p27 in normal tissue of the salivary gland surrounding pleomorphic adenoma and in the tumour cells of pleomorphic adenoma. Material and methods: A retrospective study of data including 120 cases of pleomorphic adenomas (66 female, 54 male) retrieved from the files of the Oral Pathology Departments of Aleppo University, Syria and Al-Farabi Dental and Nursing College. Immunohistochemical expression against p27 was examined in the selected cases. The percentage of p27-positive nuclei was semi-quantitatively assessed by two independent observers and scores were given. The statistical analysis included the use of descriptive statistics and proportional frequencies.
Introduction
The discovery of useful molecular markers involved in crucial steps of development of salivary gland tumours has played a major role in tumour diagnosis and staging. Human cancer, manifested as uncontrolled cellular proliferation, is commonly caused by changes in the expression or activity of proteins involved in regulating the normal cell cycle [1] . p27, a member of the cip/kip family of cyclin-dependent kinase inhibitors, is expressed at high levels in G0 cells and promotes cell arrest and apoptosis. The protein that specifically binds and targets p27 for degradation is S-phase kinase-associated protein-2 (skp-2), which may be the main rate-limiting regulator for p27 degradation [1] . Increase in p27 is associated with cell growth arrest, cell differentiation, or an increase in apoptotic activities whereas decreased p27 expression is related to increased proliferation and tumorigenesis [2, 3] .
Pleomorphic adenoma (PA) is the most common neoplasm of the salivary glands, and in some cases it has shown a tendency to undergo malignant transformation in its natural course [4] ; therefore, it is necessary to evaluate the molecular events in PA. The role of p27 in salivary glands, particularly in PAs, is unclear. The purpose of this study is to determine the alteration in the immunohistochemical expression of p27 in the tumour cells of PAs. Also, we have to assess the correlation of age, gender, size of tumour, and p27 expression.
Material and methods
Retrospective study data including 120 cases of PAs (66 female, 54 male) were retrieved from the files of the Oral Pathology Departments of Aleppo University, Syria and Al-Farabi Dental and Nursing College, Riyadh. Normal tissue of the salivary gland surrounding the tumour was used as a control. Additionally, p27 immunohistochemical expression against p27 was examined in the selected cases. Microscopic slides stained with haematoxylin and eosin were reviewed by two pathologists to confirm the histopathological diagnosis and to reclassify the studied cases. P27 expression in normal tissue of the salivary gland and PA will be evaluated to make a comparison between these two fields. Nuclear staining of the duct and acinar cells will be assessed in normal tissue of the salivary gland to make a comparison between p27 expression in normal tissue components. P27 expression in tumour duct cells and myxochondroid tissue of our cases will be evaluated to find out whether or not the duct cells are responsible for the development of pleomorphic adenoma depending on the disease progression. Most of the pleomorphic adenoma cases were from the parotid gland (100 out of 120 cases) and minor salivary gland (20 out of 120 cases). Immunostaining for p27 Kip1 protein was achieved by using a commercially available antibody (Transduction Laboratories, Lexington, KY) and streptavidin-biotin kit (Nichirei, Japan). Deparaffinised tissue sections were immersed in methanol containing 0.3% hydrogen peroxide for 30 minutes to block endogenous peroxidase activity. Microwave in citrate buffer was performed for 3 times for 10 minutes to retrieve the antigenicity. The sections were then incubated with normal rabbit serum for 30 minutes to block nonspecific antibody binding sites. The sections were treated consecutively at 4°C with anti-p27Kip1 monoclonal antibody (diluted 1 : 100) overnight. This was followed by treatment with biotinylated anti-mouse immunoglobulin and G rabbit serum for 30 minutes, and then by streptavidin-biotinylated horseradish peroxidase complex for another 30 minutes. Peroxidase staining was performed for 5-10 minutes using a solution of diaminobenzidine tetrahydrochloride in 50 mm Tris-HCl (pH 7.5) containing 0.001% hydrogen peroxide. The sections were weakly counterstained with Mayer haematoxylin.
A brown precipitate seen within the nucleus confirmed the presence of p27 protein. A total of five areas were chosen randomly from each of the tested slides and scored at high power magnification. The nuclear staining was observed exclusively in the nuclei of the test cells. The positive control was normal salivary gland tissue adjacent to the tumour specimens. The negative control was included for each staining using normal goat serum instead of primary antibodies. None of the negative controls displayed brown staining in the test cells. The percentage of p27 positive nuclei was semi-quantitatively assessed by two independent observers and scores were given. The immunostained sections were scored as negative staining, low staining, and high staining depending on the percentage of nuclei that showed positive staining according to the following scheme [3] :
• negative staining = positive staining in less than 5% of nuclei, • low staining = moderate to strong positive staining in 5% to 50% of nuclei, • high staining = moderate to strong positive staining in more than 50% of nuclei.
The statistical analysis included the use of descriptive statistics and frequency proportions. All statistical tests were two-sided, and p-values less than 0.05 were considered to be statistically significant.
Results
P27 expression of the nuclear staining was studied in areas of the PA of salivary glands. The results (nuclear staining of duct cells) indicated that p27 showed high positive nuclear staining in 118 (98.3%) cases out of 120 and low staining in 2 cases (1.6%).
P27 nuclear staining of the acinar cells showed negative staining in 25 (20.8%) cases out of 120, and there were 35 (29.1%) with low staining and 60 (50%) with high staining. The existence of p27 positive expression was higher in non-duct tumour cells than acinar cells.
P27 nuclear staining with high staining was noted in tumour duct cells of PA in 90 (75%) cases out of 120 (Fig. 1) , while 30 (25%) cases showed low staining (Fig. 2, Table 1 ). P27 nuclear staining in myxochondroid tissue was identified in 98 (81.6%) cases with high staining, while 22 (18.3%) cases had low staining.
Discussion
Our results showed that p27 was expressed in both the normal duct cells and the acinar cells. These results are similar to those obtained by Takata et al. [5] , who mentioned that p27Kip1 protein was consistently detected in the nuclei of ductal and acinar cells of non-neoplastic salivary glands adjacent to the salivary adenoid cystic carcinoma.
Zhu et al. [6] indicated that the current histogenic theory of salivary gland tumourigenesis describes the acinar cells as functionally mature cells, and they suggested that the acinar cells were terminally differentiated and incapable of further proliferation. This theory considered that proliferation for the purpose of repair and regeneration was confined to stem cells residing exclusively amongst luminally located intercalated duct cells or basally located excretory duct cells. The results of our work are consistent with this theory as p27 expression shows significant difference in the non-tumour duct compared with acinar cells in the normal tissue surrounding the PA.
P27 expression in PA showed that the incidence of aberrant expression of these proteins was higher in tumour duct cells than in myxochondroid tissue. Our results are in agreement with others. Takata et al. [4] , found that p27 was expressed in all cases of PA. Akrish et al. [7] , indicated that all cases of PA (n = 6) strongly expressed p27. Choi et al. [8] indicated that there are a variety of p27kip1 expressions depending on the disease progression, aggressiveness, recurrence, and metastasis. Furthermore, it was demonstrated that there was a correlation between low level of p27Kip1 expression and high-grade mucoepidermopid carcinoma, large tumour size, positive nodal status, advanced clinical stage, and better prognosis. Some researchers tried to discover the genetic alterations of p27Kip1 in human tumours, but unlike other CDKIs, p16, and p21 the genetic mutation of p27kip1 is extremely rare [9] . Instead, regulation of the p27kip1 protein appears to contemporary oncology occur primarily at the posttranslational level by ubiquitin-mediated proteasomal proteolysis pathway [10, 11] .
Although it was difficult to follow up the patients who had undergone surgery, our results indicated that there was no correlation between age, gender, size of tumour, and expression of p27 in PAs. The evolution time of the tumour is one of the important factors to be evaluated; unfortunately it was not considered in this study because of the difficulties in following up our large sample (120 cases). Aoyagi et al. [12] mentioned that p27 was correlated with lymph node metastasis, depth of invasion, and proliferative activity of gastric cancer, hence p27 was a useful predictive marker of prognosis of gastric cancer. Gezginc et al. [13] reported that p27 immunoreactivity decreases progressively as lesions progress from proliferative benign endometrium to frank carcinoma.
Gao et al. [14] mentioned that low p27 expression has a poor prognosis in patients with oral squamous cell carcinoma. In this study we tried to modify the criteria of assessment of staining to avoid any confusion in the interpretation of the results. In our previous publication [15] [16] [17] we used different criteria such as the following: negative staining, low staining, moderate staining, and strong staining. We think that the use of different criteria in literature for the evaluation of intensity of staining causes differences in the interpretation of the results, so it would be logical to use only one criterion instead. The used criteria of negative staining, low staining, and high staining score will give a better evaluation of immunostaining because the used criteria make no significant difference in moderate and strong staining. Although the reliability of immunostaining is good, it is recommended that it is combined with polymerase chain reaction technique to identify all the cells that show abnormal expression. Although pleomorphic adenomas are benign, they can show a malignant form in minor salivary glands [18] . Our results were that 30 out of 120 cases (25%) showed low staining in the duct cells of PA as compared with 2 cases (1.6%) in non-tumour duct cells. This study shows that p27 expression is reduced in some cases of pleomorphic adenoma.
In conclusion, low expression of P27 was detected within PA in 25% of cases in our study; we can conclude that p27 may have some role in the development of PA.
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